Abstract. Published mechanisms for rift tip propagation at spreading centers include extensional deformation and an initial period of slow spreading. We investigate whether the gravity signal and inferred crustal structure at pseudofaults formed in medium to superfast spreading environments resemble the gravity signal at fracture zones or nontransform discontinuities formed in slow spreading environments. We find that altimetry-based gravity anomalies on the Mathematician, Bauer, Easter, Juan Fernandez, and northern Chile Ridge pseudofaults, located in 75-150 mm/yr (full rate) seafloor spreading environments, are similar in amplitude and form to Atlantic fracture zones with 20-30 mrn/yr spreading rates. A 5-15 mGal positive mantle Bouguer anomaly is observed on the pseudofault bounding the eastern Juan Fernandez microplate, comparable to those at some similar age-offset n0ntransform discontinuities in slow spreading environments. Our results suggest that the deeps associated with active propagating rift tips result from both a dynamic mantle component and anomalous crust, the latter of which remains frozen at pseudofaults. We predict that any pseudofaults with age offsets more than •1 m.y. and not coincident with h0tspot volcanism will be associated with thin (and possibly unusually dense) crust, even in superfast seafloor spreading environments.
Introduction
A pseudofault represents the boundary between younger seafloor formed at a propagating ridge and the older seafloor into which the ridge propagated [Hey, 1977] . Following this definition, a fracture zone is essentially a pseudofault formed at a ridge with zero propagation rate. The ridge tip traces are also commonly referred to as nontransform discontinuities [e.g., Lonsdale, 1983; Macdonald et al., 1988] . In contrast to the less systematic patterns preserved off-axis from nontransform discontinuities [Spencer et In contrast, dynamic mechanisms for rift tip deep formation predict "normal" crustal thickness at the pseudofault outside the zone of dynamic activity. As pseudofaults outside the active rift tip are generally bathymetric lows but shallower than the active rift tip deeps, it appears that some combination of dynamic mantle processes and formation of thinner-thannormal crust operates at propagating ridge tips.
In this study we seek to address the following two questions: (1) Does crust produced near propagating rift tips 
Altimetry Gravity Data
We compare the altimetry gravity signature of pseudofaults identified in Figure 1 with that of fracture zones and nontransform discontinuities. We examine eight major pseudofaults recognized to have formed in association with Pacific Ocean basin microplates. Four preserve the record of ridges propagating into seafloor-5-6 m.y. old, two preserve the record of ridges propagating into ---1.5 m.y. old seafloor, and for the other two the age offset across the pseudofault is unknown. Because the amplitude of free air gravity anomalies over fracture zones is generally correlated with the transform offset or seafloor age offset across the fracture zone, we attempt here to compare pseudofaults with fracture zones with comparable age offsets. Representative gravity profiles across pseudofaults, derived from the 2-min global gravity grid [Smith and Sandwell, 1995] To compute mantle Bouguer anomalies, we assume a uniform crustal thickness (6 km) and uniform crustal and mantle densities (2700 kg/m • and 3200 kg/m 3, respectively).
The contributions to the gravity signal from bathymetry and from undulations in the Moho (assuming constant crustal thickness) were computed via the method of Parker [1973] and subtracted from the shipboard gravity profiles, yielding mantle Bouguer anomalies along six east-west crossings of the pseudofault (Figures 8a-8f) . We used the bathymetry grid 
